The theoretical model that motivates the empirical specification in this paper comes from the earlier work of Blecker (2002) and Razmi (2004) , and is summarized here briefly. Blecker (2002) synthesized the almost ideal demand system (AIDS) developed by Deaton and Muellbauer (1980) with the balance-of-payments-constrained (BPC) growth model originally developed by Thirlwall (1979) 1 to produce a model in which relative price changes among a large number of countries can affect the aggregate growth rates of the exporting nations, on the assumption that their growth is constrained by the requirement of maintaining balanced external accounts. Although the original BPC growth model assumed that each individual country's export performance was independent of other countries' exports, Blecker used the AIDS framework (commonly used in multicountry trade models) to incorporate an adding-up constraint on the growth of a group of countries that compete for shares in the same export markets. Later, Razmi (2004) extended Blecker's model to incorporate capital flows, and it is
this extended version that we present here. Although the original BPC model was intended for application to long-run average growth rates (assuming that trade must be balanced in the long run), Blecker and Razmi's extensions to allow for capital flows and price effects make the model more suitable for application to short-run fluctuations in output using annual data.
We begin by applying the AIDS specification to a group of n−1 developing countries exporting manufactured products solely to the industrialized nations; for simplicity we treat the latter as a single n th country (or "bloc" of countries) and we assume away "South-South" trade.
Each developing country exports a single type of manufactured good, which is an imperfect substitute for other developing countries' exports and for home-produced manufactures in the industrialized country bloc. Let the market share of the i th country (i = 1, 2, ..., n) in the industrialized countries' total market for manufactures be defined as Following Deaton and Muellbauer (1980) , the following function expresses the share of each country's exports 2 in the industrialized bloc's total expenditures on manufactures, z n : Although these parameters are not standard price or income elasticities, they are related to standard price and income elasticities in the following way, as shown by Shiells et al. (1993) .
The (uncompensated) price elasticity of demand is
(p where δ ij is the Kronecker delta (i.e., δ ij = 1 if i = j and δ ij = 0 otherwise). Assuming that β i 2 and β i w i are negligibly small, second-order effects that can be ignored, demand is relatively ownprice elastic (ε ii < −1) when γ ii < 0 and inelastic (ε ii > −1) when γ ii > 0. For cross-price effects (i ≠ j), again assuming that the second-order effects (β i β j and β i w j ) are relatively small, two national goods are gross substitutes if γ ij > 0 and gross complements if γ ij < 0. The "income" p is the price of the i th developing country's imports expressed in the n th country's currency (i.e., dollars), m i denotes the quantity of goods imported by country i, and y i is that country's nominal national income measured in domestic currency.
For simplicity, we assume that imports and domestic products (i.e., non-exported goods)
in the developing countries consist of a single good, but are nationally differentiated, and all imports are purchased from the n th country, i.e., the bloc of the industrialized countries. The import share function for the i th developing country can therefore be written as:
where the domestic price of import-competing goods m i p is used to deflate national income (on the assumption that this price is the same as the general price level), ii ψ is the (import share) own-price elasticity, and in ψ is the (import share) cross-price elasticity, and i μ (> 0) is the (import share) expenditure elasticity. 5 The parameters ψ ik and μ i are analogous to γ ij and β i , respectively, in equation (A.1).
The own-price, cross-price, and "income" (expenditure) elasticities of import demand are: Next, following Razmi (2004) , we specify the balance-of-payments constraint with capital flows using the approach of Thirlwall and Hussain (1982) . Balance-of-payments equilibrium requires that the value of exports plus net capital inflows must equal the value of imports. Representing net capital inflows (measured in units of the n th currency) by f i , the balance of payments constraint for each developing country i (i = 1, 2, ..., n−1) can be written as be the proportion of imports that is financed by export earnings. Then, substituting from (A.7)
into (A. 6′), taking natural logarithms of the variables, and differentiating with respect to time to obtain instantaneous growth rates (denoted by a `^' over the relevant variable), we obtain .8) which says that the growth rate of imports must equal the weighted average growth rates of export earnings and capital inflows (all measured in foreign, i.e., n th country, currency).
Then, after transforming (A.1), (A.2), (A.4), and (A.5) into equations in instantaneous growth rate form and substituting the resulting expressions into (A.8), we can solve for the real growth rate of the i th developing country that is consistent with equilibrium in the balance of payments (i.e., the BPC growth rate) as follows:
A look at equation (A.9) reveals that while the effect of an increase in the relative export price of developing country competitors on output growth is unambiguously positive (since ij γ > 0 for i ≠ j), that of an increase in the relative import price is less certain, and depends on the relevant parameters or elasticities.
6 Explicit estimation of (A.9) would be very difficult, however, due to the large number of parameters involved and because of the likely collinearity between a large number of prices for similar commodities produced by different countries for sale in the same global markets. Therefore, instead of estimating (A.9) directly, we use an empirical equation that is more practical for econometric estimation, but which captures the main variables that determine short-run output growth in this model: R is the rate of real depreciation in the crossexchange rate relative to other developing countries, and it F is the growth rate of real capital inflows into country i at time t. 
Notes to Appendix 1:
1 See McCombie and Thirlwall (1994 Thirlwall ( , 2004 for later developments, extensions, and empirical tests.
2 Note that the reference to country i's exports refers to developing countries 1 to n−1; for country i = n, the corresponding variable refers to the industrialized country bloc's domestic production of manufactures. 3 See Deaton and Muellbauer (1980) and Shiells et al. (1993) for additional parameter restrictions (homogeneity and symmetry conditions) that are required if utility maximization is assumed (these additional restrictions are not necessary for the present analysis). 4 Note that these elasticities are not constant, but vary with the underlying prices and expenditures. The fact that the elasticities are not assumed to be constant is an advantage of the AIDS approach compared with the more commonly used Armington specification. 5 We assume that exported goods are different from import-competing goods, and hence in
. Similarly, we assume that the prices of industrialized country products imported by the developing countries (e.g., capital equipment) are different from the prices of industrialized country products that compete with exports from the developing countries (e.g., labor-intensive manufactures), and so n m n p p ≠ . 6 See Shiells et al. (1993) , Blecker (2002) and Razmi (2004) for the relationships between the parameters in this model and standard elasticities; also note that the latter are not constant in the AIDS specification. 7 We do not attempt to include the change in the relative price of imports in the empirical equation (A.10), even though this variable is included in the theoretical solution (A.9), because of the likely strong correlation between relative prices of imports and exports, and because of limited degrees of freedom in our data set. Rather, we collapse all of the relative price effects in (A.9) into the two relative prices (real exchange rates), 8 Data on domestic consumption of manufactures in the industrialized countries were not available on a consistent basis and hence were not included in the empirical analysis. Exports by SITC category as a percentage of total manufactured exports are authors' calculations based on data from Source OECD. Notes: SITC 5 is chemicals and related products; SITC 6 is manufactured goods classified chiefly by material (including rubber, textiles, iron and steel); SITC 7 is machinery and transport equipment (including telecommunications, electrical, computers, other electronics, and automobiles); SITC 8 is miscellaneous manufactured articles (including furniture, apparel, footwear, and instruments). NA means not available. Table 3 in the text. See text for definitions of Z N and F. *Denotes variables that were not significant at the 10% level, but which were included based on Wald tests for joint exclusion. Blanks indicate that both the current and one-year lagged variables were excluded based on Wald tests. R are defined as in Table 3 in the text. p-values in parentheses, based on White period standard errors and variance (degrees of freedom corrected). *denotes variables that were not significant at the 10% level, but which were included based on Wald tests. "NA" denotes "not applicable." See Table 5 in the text for more details. a The equation for LODEBT was invalid because of singularity-related problems and is not reported. 
